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Physiological Determinants of behavior: the endocrine system, the brain and nervous system  

The Central Nervous System  

• Brain.  
• Spinal cord 

o A collection of neurons and supportive tissue running from the base of the brain 
down the center of the back  

o Protected by spinal column.  

The Peripheral Nervous System  

• Somatic  
o Includes the nerves that are connected to sensory receptors and skeletal muscles.  

• Autonomic  
o The sympathetic nervous system mobilizes bodily resources and increases the output 

of energy during emotion and stress.  
o The parasympathetic nervous system operates during relaxed states and that 

conserves energy.  

Neuronal Structure  

• Dendrites  
o Receive information from other neurons and transmit towards the cell body  

• Cell body  
o Keeps the neuron alive and determines whether it will fire.  

• Axon  
o Extending fiber that conducts impulses away from the cell body and transmits to 

other cells  
o Myelin Sheath  
o Fatty insulation that may surround the axon of a neuron.  

• Axon terminals release neurotransmitter.  
• Neurotransmitter enters synaptic gap.  
• Neurotransmitter binds to receptors that it fits.  
• Action potential releases neurotransmitters into the synapse  
• Dendrite receptors take in the neurotransmitters  
• Axon begins to collect the neurotransmitters left in the synapse  
• "Reuptake"  
• Because the behavior of the post-synaptic neuron relies on each of these three steps, altering 



Development of this review sheet was made possible by funding from the US Department of Education 
through South Dakota’s EveryTeacher Teacher Quality Enhancement grant. 

any of them can alter the system  
• That is, altering the amount of the neurotransmitter released, taken in, or which undergoes 

reuptake will cause a change in your nervous system  
• Action Potential: A brief change in electrical voltage, which occurs between the inside and 

outside of an axon when a neuron is stimulated, due to exchange of ions. It produces an 
electrical impulse.  

• Neurotransmitter: A chemical substance that is released by a transmitting neuron at the 
synapse and that alters the activity of a receiving neuron.  

Major neurotransmitters:  

• Serotonin  
• Dopamine  
• Acetylcholine (ACh)  
• Nor epinephrine  
• Gamma amino butyric acid (GABA)  
• Glutamate  
• Endorphins  

Endocrine glands release hormones into the bloodstream, "long distance or systemic" chemical 
communication  

• Hormones regulate growth, metabolism, sexual development and behavior, and other 
functions.  

• Melatonin.  
• Adrenal Hormones 

o Cortisol, epinephrine, and nor epinephrine.  
• Sex Hormones  

o Androgens, estrogens, and progesterone  

Mapping the Brain  

• Lesion method.  
• Electroencephalogram (EEG), A recording of neural activity detected by electrodes.  
• Transcranial magnetic stimulation (TMS).  
• Positron-Emission tomography (PET), A method for analyzing biochemical activity in the 

brain, using injections of a glucose-like substance containing a radioactive element. Active 
areas have increased blood flow. Sensors detect radioactivity. Different tasks show distinct 
activity patterns  

Magnetic resonance imaging (MRI). Method for studying body and brain tissue.  

• Magnetic fields align certain ions and compounds  
• When field is removed, these molecules release energy as radio waves  
• Computer calculates tissue density from radio waves.  
• Provides clear, 3D images  
• Lesioning  

o Involves damaging and removing sections of brain in animals, then observing their 
effects.  
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• Transcranial magnetic stimulated (TMS)  
o Stimulates brain cells using a powerful magnetic field produced by a wire coil placed 

on the head.  
o Can be used to temporarily inactivate neural circuits.  

A tour of the Brain's major structures:  

Brain stem or hindbrain:  

• Pons  
o Involved in sleeping, waking and dreaming.  

• Medulla  
o Responsible for certain automatic functions such as breathing and heart rate.  

• Reticular activating system (or formation)  
o Arouses cortex, involved in selective attending to incoming information.  

The cerebellum, included herein:  

• Regulates movement and balance.  
• Involved in remembering simple skills and acquired reflexes.  
• Plays a part in analyzing sensory information, solving problems and understanding words  
• Midbrain structures: tectum and tegmentum  

Sub cortical forebrain structures:  

• The thalamus: Relays sensory messages to the cerebral cortex.  
• Includes all sensory messages except those from olfactory bulb.  

 

Hypothalamus and pituitary gland:  

• Involved in emotions and drives vital to survival including fear, hunger, thirst, and 
reproduction, The 4 Fs.  

• Also regulates autonomic nervous system.  
• The pituitary gland is a small endocrine gland, which releases hormones and regulates other 

endocrine glands.  

 

The amygdala:  

• Responsible for arousal and regulation of emotion and the initial emotional response to 
sensory information.  

• Plays important role in mediating anxiety and depression.  

 

The hippocampus:  
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• Responsible for the putative "storage" of new information in memory.  
• Compares information with what the brain has come to expect about the world.  
• "Gateway to memory" because it enables us to navigate through the environment.  

 

Cerebrum and cerebral cortex, largest portion of the forebrain:  

• Largest brain structure.  
• Consists of upper part of brain and divided into two cerebral hemispheres, which are 

connected by the corpus callosum.  
• Highest control of most sensory, motor and cognitive processes.  
• Surrounded by cerebral cortex as outer surface, a collection of several thin layers of cells 

(gray matter).  

Cerebral cortex lobes:  

• Occipital lobes 
o Visual cortex 

• Parietal lobes 
o Somatosensory cortex 

• Temporal lobes 
o Memory, perception, emotion and auditory cortex 
o Left lobe, Wernicke's area 

• Frontal lobes 
o Emotion, planning, thinking and motor cortex 
o Left lobe, Broca's area 

• Broca's Area, left frontal lobe in MOST people  
o Controls syntax and grammar  
o Broca's Aphasia: language used has meaning, but no structure, very telegraphic,  

• Wernicke's Area, left temporal lobe in MOST people  
o Controls semantics  
o Wernicke's Aphasia: language has intact structure but devoid of meaning, sounds like 

a foreign language  

The corpus callosum:  

• Millions of myelinated axons connecting the brain's hemispheres.  
• Provides a pathway for communication between the hemispheres.  
• If surgically severed for treatment of epilepsy, hemispheres cannot communicate directly.  
• When the hemispheres cannot communicate, differences in behavior can be observed because 

the different halves of the brain control different halves of the body  
• Split-brain research has led to much speculation, far fewer facts, and a lot of unscientific fads 

in education.  


